Abstract-Anti-collision warning system is very important for urban rail train in ATP failure situation. The ranging method based on SDS-TWR principle can give the good ranging precision and long distance. However, in the case of multi-train, especially near the train node, the anti-collision warning system cannot work normally when the signal collision channel is busy. Combining the RFID label information, collision avoidance mode can promote fairness as all stations have equal probability of gaining access to the media. The method of SDS-TWR is used to model the wireless location of urban rail trains under high-speed moving conditions, and the actual measurement results are presented. The method proposed in this paper can effectively realize the distance detection of collision warning and improve the usability of train crash warning equipment in complicated environment.
INTRODUCTION
With the development of the society and the scale of the city, the rail transit has developed rapidly in the word. As the mobile carrier of the crowds, the operation safety of the rail transit train has been paid high attention [1, 2] . Under the normal circumstances, the highly secure ATP (automatic train protection) system provides security protection for the train. However, because of the high complexity of ATP system, equipment failure is inevitable [3] . In order to minimize the impact on the operation, the train depends on manual driving completely after the removal of ATP [4, 5] , which is lack of effective technical means of prevention, and is in risk. Therefore, in the case of ATP excision, it is very important to set up the auxiliary system for train collision avoidance [6, 7] .
There have been a variety of attempts for the train collision warning system which is independent from the ATP signal system. Germany proposed the concept of RCAS (Railway Collision Avoidance System) in 2006 and has done a successful demonstration and validation in 2010 [3, 5] . RCAS is mainly based on GPS satellite positioning and Ad-hoc network communication technology to complete the warning. Kon-kan developed the ACD system to analyze two intervehicle distances [6] , which is to receive GPS satellite signals and use the wireless modulation communication technology as the exchange of information between the two vehicles. Some research results is by reading the transponder positioning information, and then combines with their own means of acceleration sensors and other means to obtain the current position of the train. The location and communication technology of these locomotive positioning collision avoidance systems have many limitations in the actual operation of urban rail trains. For example, urban rail trains operate underground in most cases and cannot obtain the positioning signals of GPS satellites [7] . In addition, there are often many tunnels underground tunnels. So that laser, radar, infrared and other detection technology cannot be used, wireless communications are also subject to restrictions. Furthermore, most schemes need to communicate with terrestrial transponders, or rely on the inherent signal system of the train, cannot guarantee the independence.
The range-finding method based on SDS-TWR is a kind of wireless ranging method, which is simple, reliable and can be applied to the area of missing GPS. At present, the studies based on SDS-TWR are mostly concentrated on the research of static ranging, and the research on its application in motion is less. Because there are more than two cars in the communication range, the channel conflict will occur in the practical applications. In the case, the signal conflict makes the trains in danger.
For the signal collisions, the automatic point (collision) system based on RFID was proposed, however it required the support of the ground-based central management system. Other researchers have done a lot of research on the application of wireless ranging in the subway, but these studies are based on only considering the same or is the same as the descending vehicle anti-collision problem, the uplink and downlink trains with different frequency electromagnetic wave. The method can prevent the interference between the upper and lower train, but at the same time the vehicle is in the turning point or in the transformation of the up and down position, the system will not work properly.
In this paper, we use the SDS-TWR method and the collision avoidance method to provide equitable access to media access for all train early warning systems. This method can effectively realize the distance detection of collision warning and improve usability of the train crash warning equipment in the complex environments.
II. THEORY ANALYSIS
The ranging method, Symmetric Double Sided Two Way Ranging, uses the propagation delay in wireless communication to measure the distance between two points. If the distance is measured by the time difference between sending and receiving wireless data, then the time synchronization requirements of the two points is very high, otherwise there will be a very large ranging error. TWR measuring method can eliminate the errors of the clock synchronization deviation through data round tripping. SDS-TWR does a TWR of the primary direction. The process is shown in Fig. 1 . In the first measure, 1 T is the time interval between the data packet emission from active port and the acknowledge one.
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is the double propagation delay from the active port to the passive one, and similarly 3 4 T T − is the double propagation delay from the active port to the passive one.
The distance from the active to passive port can be calculated according to the following formula. In the formula, c is the propagation velocity of electromagnetic wave Suppose the propagation velocity of electromagnetic wave is c, and then ( ) ( )
Carrier Sense Multiple Access/Collision Avoidance (CSMA/CA) is an access method that promotes fairness as all stations have equal probability of gaining access to the media. Fairness is maintained because each station must recon tends for the media after every transmission.
CSMA works as follows:
1. A station that has data to transmit first senses the channel (CSMA) for certain duration to determine if the media is busy before transmitting a message.
2. If the channel is busy, the station attempts a retransmission at a later time.
3. If the channel is idle, the station waits a random period of time (a "back off" time) and then attempts again to acquire the media. This random back off scheme avoids collisions (CA) as much as possible.
4. The acquisition of the media is followed by the transmission of the Data packet. 5. This transmission is then acknowledged by the destination station with an Ack packet to allow the transmitting station to determine if the transmission was successful. If an Ack packet was not received, the transmission was deemed not successful.
6. This procedure is repeated until the transmission has been successful, a retransmission counter is exceeded, or a time-out is reached.
According to the principle of distance measurement mentioned above, we have designed the overall hardware system of the distance measurement module. The module is composed of stm32, power supply, EEPROM, RS422, Nanopan5375 and 2.4G antenna. EEPROM is responsible for storing fault information and storing train-related parameter information. The Nanopan5375 and the antenna are responsible for converting packets to 2.4G signals for the transmission and reception. 
III. EXPERIMENTAL RESULTS AND ANALYSIS
In order to verify that each module can obtain the location information from the other modules around, a master module and two slave modules are put together, the first slave module is 2m away from the master module, and the second module is 10m from the module. Follow the steps. 1) Power all three modules. 2) Power off the second module. 3) Power off the first module.
The ranging module prototype physical map is shown in Figure 3 . In order to verify the ranging accuracy of ranging module, the master and slave modules are used. A distance of 50 m was used to mark the distance in the straight line by a tape measure, and the distance measurement was carried out every 50 m for a total of 4 times. The results are shown in Table 1 . From the table, the system error is less than 2.5%. The other distance tests are 100, 200, 300, 400 and 500m. 
IV. CONCLUSION
This paper introduces the feasibility of the SDS-TWR wireless ranging method in the collision avoidance system of urban rail trains, and discusses the collision avoidance method in the case of wireless signal transmission conflict. The paper designs the actual train collision warning module to verify the feasibility of the application in the collision avoidance system by using the SDS-TWR method. The experimental results show that the rapid trains have little effect on the accuracy of the early warning system. In order to achieve better ranging accuracy and stability, the filtering method and related parameters need to be improved and corrected in the practical application process, so as to improve the reliability of the system.
